
0,s 
2. s 
0.0 
2.3 

l7-21,301 1 . H  
22,23.28.30 3 2 

?4-X 1 ;:x 
1.2;-30 I 3 . 2  

Kaumana .................... 
IIa alau ..................... 
Honohina .................... 
Puuohua.. ................... 
Laupahoehoe ................ 
Ookala ...................... 

HAPAKUA, ne. 
Knkaiau ..................... 

Peyekeo .................... 
I ,  250 

100 
200 
300 

1. 050 
500 
400 

250 

49. 83 
24.06 
34. 30 
3 . 6 3  
56. :?:I 
47.3; 
35.75 

33. I O  
31.26 
20. X i  

33.49 
?2. 42  

27.74 
I R .  20 
16.85 
lG. 4Y 
1;. 73 

20. xn 

~ 

1 

-~ 
Paauilo ...................... 
Paauhau ..................... 
Honokaa (Mill). ............. 
Kukuihaele .................. 
Hoookaa (hleioicke).. ....... 

300 
300 
4'25 

1,100 
700 

Kalihi-Uka sw.  ............. 
Nuuauu Wyllie street) ..... 
Nouauo IElec. Station), sw.. 
Nuoanu (Luakaha), c . .  ..... 
U. S. Expriment.  Statiou.. . .  

Nuuauu (d. W. Hall), s w . .  . 
4S5 
50 

250 
4IJ5 
8%) 
350 

ti5 :j 
65.5 
65.3 
61.7 

5Y.3 
5!1.0 
5S.O 
e2.5 
65.3 
E. 3 
€2 5 
6U. 5 
59. 5 
62.  0 

55. (11 

i 7  
76 
i i  
7 4  
172 
67 
ill 
66 
75 
is 
69 
7.1 
72 
66 
71 

1-11 
IJ-!? 
0-2 

s-4 30.03 
2, 30. U4 
0 29.YH 

2Y.91 
29. $15 
?9.% 
29.95 
29.96 
30.00 
29 96 

0.01 
0.00 
T. 
0.03 
0.07 
T. 
0.05 

TautalusHeights(Frearl. ... 
Wairuaoalo, ne.. ............ 
hlaunawili, ne. ,  ............. 

I,3filJ 
25 

300 _ _ .  
... 
... 
... ... 
... ... 
. . .  
... 
... .. 

270 
700 
600 

1,Mi 
2.720 

2 , 0 0  
1,350 
3,500 
1,470 
1,580 

25 

29.96 
23.94 
29.96 
29.9i  
49. 9!1 

o.oi 
0.03 
0.06 
0.02 
0.03 

63. 3 6" F, 

6.27  
64.0 
61. S 
61.5 
62.7 

70 61.7, 
71  60.5' 
71 62.0 

-.. 

. ............ 

............. 
6s. 7 62. 5 

... .4. Y 

i l  
i 4  
70 
75 
XI 
65 
i l  
68 
65 
66 

72 

-0. 

...... 
30. OJ 

30.01 
30.04 

3o.uu 29.99 

1. 12 

0.09 0.16 
0.11 
0. 16 Huehue ............................ 

KAU, se. 
Kahuku Ranch.. ............. 
Houuapo ..................... 
Naalehu. ......... .... 
Hilea ........................ 
Pahala ....................... 
Volcano House.. ............. 

PUNA, e. 
Olaa MountainView (Russel) 

Olaa (20 iuilee). .............. 
Kapoho ...................... 
Pahoa.. ...................... 

MAUL 
Lahaina. ........................... 
Kaupo f,hfok;.la,u), 8.. ........ 
gipahu u, E .............. 

Olaa'Plan tatiou (fir i 1 1 )  ....... 

Waiopae Ranch .............. 

2. 0UO 
15 

650 
310 
850 

4,000 

1,530 
210 

I ,  700 
110 
600 

700 
285 
308 

30. (11 
33.w 
30.01 
30.02 

0. ('3 
0.20 
0.01 
d.03 

..... 
!9.973 

..... 

.......... 
3.03 

...... 

$0.13 

hIeans 

Depar- 
ture. 

SO. 0001 70. I 64. 9 
I 
I -. 016,. .......... 

3 . Y Y  
0.55 

12.72 

6.89 
0.51 

....... 

IloKaIa ............................ 
Ri~hoku Rniich. ................... 4.37 
I.awai Be:tcli ...................... 5.24  
Wahiawa RIouut:iiu. . . . . . . . . . . . . . .  4.76 
U.S. Magnetic Statiou ............. 5. SS 
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TABLE VII.-H&gte of rivers refmeal to zeros of gagas.-Continued. 
- 

ai 
M 
c 

9 
J 
- 

Frel. 
1.4 
6.3  

15.4 

12.4 
20. 7 

8.5 
14.0 

11.1 
22. 1 
- 

Highest water. Lowest water. 

Stations. 

Ieight.1 Date. 1Height.l Date. 

Niles, 
40 

330 
100 
$2 

369 
301 
215 
76 

400 

Frrf. 
10 

25 
40 
25 

21 
24 
40 
39 

21 

Feet. 
2.2 

Feel. - 0.5 

?. i 
i. 0 
9. 9 

Fed.  CIhrado Riiw--('ont'd. ilfiles. 1 Frel. I Fwl. 
1.; 11 Austin Tex ............... 214 18 5.8 . Col~~mbos .  Tex ............ I 100 1 24 I 11.3 

Fed. 
4.9 
5. 9 

10.3 

10.6 
19. 2 

5.3 
8.7 

fi. s 
3.2 

1 Fed. ~ Neeha River-Cont'd. 
Beaumont Tex ............ 

Tri;iity River. 
Dallaa Tex ................ 
Riverdide, Tex.. .......... 
Liberty, Tex .............. 

Broaar River. 
Kopperl, Tex .............. 
Waco Tex ................. 
Booth, Tex ................ 

Colm-ah Riwr. 

Hemistead, Tex .......... 

Ballinger, Tex.. ........... 

2.1 

11 
5 
Y 

G 
8 
4 

11 

14,15 

25.9 
15.1 
17.5 

2. 8 
4. 4 
4.8 
4.9 

2.0 

22. 2 Red River qf /Ire hTorlh. 
8.1 1 1  Moorhead, Minn. ........ 1 418 I 26 1 21.3 
i. 1; f b l i i n ~ b i n  Rirer 

20 1 11.0 2 

:;0 
18 

~ 2'; 

6.  7 
9. 7 

6 . 2  1 25 
9. 3 3,5 

8.6 5, li 
2U.8 i 30 

Urmatilla Oreg ............ 270 25 17.4 
2.11 The Dall&, Oreg. ......... 166 40 3 . 9  
1.4 1 '  Il'rllnnielle River. 
4 . h  Alhauv Oreg. ............. 11s 20 11.5 
2.G , Por tk id .  Orep ............ ~ 12 ~ 15 ~ l q . 0  

14 
211,21 

Soc&inn~Io Riirr. 
P . 4  Bluf, Cal .............. 265 
Sacramento, Cal ............ 64 

23 1 15.4 
25 24.lJ 

27 
1 

IRerord iucomplrte. ?Frozen 1 d;ty. 3Froz~u li alxys. 4?!> days qtiily. 6 %  days uuly. 6Froz.cn S days. 7 No recnrd. 

bfeteorological Obaeruatiom at Honolulu, April, 1304. HAWAIIAN CLIMATOLOGICAL DATA. 
By R. C.  LTDECKER, Territorial Meteorologist. 

Rainfall data for  April, ZXJ,$ .  

The station is at. ?lo 18' oortli, 157O 5W west. It is the Hawaiian Weather Bureau station 
Puuahou. (See Bg. 2, No. 1, iu the MONTHLY WEATHER REVIEW for July,  1YO2, page 365.) 

Hawaiian stnudard time iu 10h 30m slow of Greeuwich t.ime. Houolulu local mean time 
in l o b  311 ~ [ J W  of Ureeuwich 

The pressure in corrected for temperature and reduced to sea level, and the gravity cor- 
rectiw. -0.06, liar lweu ap died 

The average direction a n i  forde of the wiud :tnd theavrragecloudiness for the whole day 
arr giveu oulrrs t.hey hare varied iuure than uwal, iu wliidi case the extremes are iven 
The scale of wiud furce is 0 t o  12, or Beaufort scale. Two directions of wiud, or values ofwind 
force, or amounts ol~clnodiuess, connected bv a dash, indicate change from one to the other. 

EaiufaII fort.weuty-four hoursis measured a t  9 a. m. local, or 7:31 p. m., Greenwich time. 
The rain gage, S iuches in diameter. is 1 foot. above Thermometer, 9 feet above 

rrouod. Cirooud is 43 feet and the harometer 50 feet afove sea level. 
round 

j z 
3 

-4 
~ 

Iwhr.s.  
0. u i  

2, I13 
I .  51 

I .  G6 

4,::s 
s. 5s 

10. 47 

....... 

....... 

. . . . . . .  

....... 

....... 
!I. i i  
3. 20 
5. I n  
i. mi 
li. 62 
4.09 

....... 

....... 
!I. 31; 
2.03 
4. 5:1 
5. :<7 
8. 57 
2. 46 

0. s5 
0. 49 
0. 41) 
0. (11) 
0. 96 

....... 

Stations. 

HAWAII. 
HILO, e. and ne. Fret. 

Waiakea ..................... 50 

LANAl. 1 Fed. 
Reomuku .................. _ I  10 Airioy twenty-four hours precediug 1 p. m. Greeuwich 

time, or ?:30 a. m. IIouolulu time. 
Tempera- 

ture. 
~~ 

Means. Sealevel 
pressures. Wind. 15 Kul&kah;a ((<t&ile), sw .... . I  50 

Makiki Eeservoir ........... 120 
U. S. Naval Statiou, sw. .... . I  6 

rempera- 
ture. 
- 

3' 
5 .- 

.C 
a 
z 
- 

67 
i 0  
64 
6S 
6 i  
68 
Cii 
69 
69 
66 
6s 
66 
68 
63 
69 
71 
69 
6 i  
li9 
69 
67 
71 
70 
i l  
i o  
69 
71 

- 

$ 
d 

3 

a 
.* 
Ir: 6 

- 

i 9  
i 6  
i s  
it1 
i'J 
is 

r H  

73 
74 
76 
75 
77 
i s  
7x 

76 
75 
78, 
7s 
i X  
79 
76 
i s  

78 
78 
IS 

M 
.1 i 
i d  

C" 
, I  

-" 
I ,  

-- 
, I  

... 

... 
I- # 
1 I . .  

... 
- 

5 

% 

e 
c 
a 

~ 

t 
6; .  5 
tic. 5 
6t;. 5 
61;. 5 
G i  
GI;. 5 
fi7 
64.5 
5Y 
62 .5  
f;:; 
ti2 5 
t?j 
66 
66 
65 
64.5 
B2 
64.5 

Kapiolaui Park sw... ....... 10 
('ollege Hills. . . I . .  ........... I75 
Manoa (Woodlawn Dairy ) ,e .  2b5 
Manna 1Rhndes Gardeusl . . 360 

I 
.~ . ............ ~. 

Insane Lsylum.. 30 
School street (Bishop), sw.. . . . . . .  
Kamehameha School. ............ I *  

s\v.-ll?. 
Lie. 
sn.. 
S W . - W .  
SW. 
ne. 
ne. 
U P .  

111'. 

Ile. 

nne.-ne. 

ne. 
ne. 

lie. 
Ut=. 

UC. 
I I F .  
UC. 
lie. 
lie. 
eue.-ne. 

ue. 

ne. 

ne. 
ne. 

Il?. 
Ill!. 

118. 

IIP. 

ne. 

1 .... 29.91; 
?..... '?! I .Yi  
3 . .  ... 3. 96 
4 .  .... ?!I. !I2 
5 . . . . .  29.95 
6. , , , , 28. 1111 
i . . .  . 29.94 
s . . .  . 2 Y . S  
9..... '1Y.94 
IO. .... :<(I. I)? 
11 ..... 90.08 
12 ..... PY.99 
13.. ... 29. !I7 

29.91 0.01 
29.96 0.04 
29.93 u.u2 
2Y.51 0.02 

KOHALA, n. 
Awini Ranch ........... 
Halawrr ................. 
Ni 11 li i ................... 
Kohala (Mission) ....... 
Kohala (Sugar Co.) .  ..... 
Hawi Mill ............... 
Puakea Ranch .......... 
Puuhue Ranch.. ........ 
Waimea. ............... 
Huehue. ................ 
Holualoa ................ 
Kaukahoka Leheiils .... 
Kainali u ................ 
Kealakekua ............. 
Napoopoo : .............. 
Hoopu om .............. 
Hoopuloa ............... 
Puuwaawaa Rauch ...... 

RONA, W. 

3u.01 0.32 

.m no T. 
30.00 0.01 

4. !r" 
4.115 

4, 12 

10.44 

nn. 113 

....... 30. 091 I). 18 

...... 
....... 
....... ....... 

G .  56 
!I. 24 
?. ;2! 
8. 113 
2. s i  
3. 02 

21. 90 
11.12 
11.15 
0. 35 

.... ........... 
........ ......... 

4.,in:05. 

.... i-u.i I...... Roloa'.. ..................... 100 
Lawai Reach ..................... 

Deloyrd JIurch rtpwld. 
Hanalei .................. .I .... 
I ihue  (Ii i lohaua). .  . . . . . . . . . . . . .  
Kalihi-iika ..................... 

Mean temperature for the month of Apri l ,  1904 ( 6  + 2 + 9) ,  + 3=52 5O; normal is 72.5O. 

*This pressore is as recorded at  1 p. m. (ireenwich time. +These teiuperatures are ob- 
f These values are the means of 

Maximum theriuometer set at  9 p. m. aud minimum at 2 p. IU.. local time. 

Mean pressure for the  ruobth of April, 1904, ( 9 f 3 )  +2=:YO.O13: normal is300?9. 

served at  6 a. m., local, or 4.91 p. m., dreeuwich time. 
( 6 + 9 + 2 + 9 )  +4. $Beaufort scale. 

GENERAL SUMMARY FOR APRIL, 1904. 
The met,eorological miumarg for April is as follows: 
Honoltilti. -Temperature mean for the month, 72.5' ; nor- 

mal, 72.5'; average daily maximum, 77.2'; average daily mini- 
mum, 68.7'; mean daily range, 8.5'; greatest daily range, 14' 

Hana.. ....................... 
Nahiku, ne  ................. .l"85b' 
Nahiku ..................... . l l ,  600 

...... .I1 I IIaa 1 \ 1 1 1 1 . .  ................. .I .... 
nr .,.> I .I^^ , E.),, 
zrP.>G I l l l i l i l  

40.16 Hilo I 0.X5 
9. Y21' Halawa ................... ... ..,.^ . .  Haiku, n ..................... 1 700 

Kula (Erehwou), n.. ......... 4.500 
Kula ( Waiakoa), n.. ......... 2, io0 
Puuomalei. n. .  ............... 1.400 
Pais.. ........................ I S ~  
Haleakala Rauch.. ........... 2,000 
Wailuku, ne. ................. 250 1 '  
Nore.-The letters n, 8, e, w, and c ahow the exposnre of the station relative to the winds. 
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r2.i 
71.0 
72. 3 
69.6 
63.9 
59.5 
68.8 
75.4 
72. 9 
72.8 
71.3  '., 8 r - . d  

(13th); least daily range, 5' (1st) ;  highest temperature, 80' 
(6th); lowest temperature, ($3' (13th). 

Barometer average, 30.013; normal, 30.029; highest, 30.12 
(20th); lowest, 29.65 (8th); greatest 24-hOur change, that  is 
from any given hour of one clay to the same hour on tlie 
nest, .ll ( 3  p. m. 6th to 3 p. m. 9 th) ;  lows passed this point 
4th, 7th, and 8th; highs, loth,  l l t h ,  and 17th to 30tli, inclusi\e. 

Relative humidity average, 72.6 per cent; normal, 73.0 per 
cent; mean dew-point, 62.5"; normal, 63.3'; mean absolute 
moisture, 6.22 grains per cubic foot; normal, 6.42 grains. 

Rainfall, 3.03 inches; normal, 2.90 inches; greatest rainfall 
in twenty-four hours, 1.18 inches (from 9 a. in. l!jth to 0 a. 111. 

20th); rain record days, 26; normal, 17. The tutal precipita- 
tion from January 1 to May 1 was 40.8t inches; the noriiial 
yearly rainfall is 37.58 inches, or 3 .23  inches less than the fall 
for the first four iiionths of this year. 

The artesian well water level rose from 35.65 to 36.30 feet 
above mean sea level. These are the highest figures reacliecl 
since observations began in March, 1899. April 30, 1!103, i t  
stood a t  34.75. The average daily mean sea level was 9.79, 
the assumed annual mean being 10 feet above clatum. For 
April, 1903, i t  was 9.65. 

Trade wind days, 27;  normal, 20; overage force of wind, 
Beaufort scale and during claylight, 2.2; average cloudiness, 
tenths of sky, 4.8; normal, 5.1. 

Approximate percentages of district rainfall as compared 
with normal: Hawaii, Hilo district, 259 per cent; Haniakua, 
360; Kohaia, 356; Waimea, 235;  Hona, 330; Kau, 256; Puna, 
159; Island of RIaui, variable, from 22 per cent a t  Wailuku to 
262 per cent a t  Haleakala Ranch; Oahu, Honolulu district, 92 
per cent; Nuuanu, 119; Iioolau, 116; E m s ,  61; Island of Iiauai, 
167 per cent. 

The heaviest monthly rainfall was a t  Olaa (20-mile station), 
61.01 inches. The heaviest 24-hour rainfalls were a t  Houokaa, 
8.40 inches (11th); Olaa (20 miles), 7.36 (13th), and Iinu~nana, 
6.68 (loth), all on Hawaii. 

63 ,": 1 66 
RII 68 
81 62 
76 66 
75 48 
91 61 
89 69 
82 61 
84 61 

60 81 
83 64 

E w a  Mill, clew-point, 61.0' ; relative humidity, 69.0 per cent; 

Iiohala, dew-point, 64.5' ; relative humidity, 62.7 per cent. 
United States Magnetic Station, clew-point, 63.5'; relative 

Hoi io l~ i l~ ,  clew 6 mornings; slight earthquake 4th at  7:39 

barometer ayerage, 30.00 inches. 

humidity, 71.0 per cent. 

a. in.; also reported from Hawaii and Maui. 

Temperature tnble .for April, 1304. 
~ ~ 

Stat ions. I E I eva- 
tiun. 

Hilo ................................... 
I'epeekeu .............................. 
Olaa M i l l  .............................. 
Kc>hals .............................. 
W ni men ............................... 
Voleauu House ...................... 
IVaiaktin.. ............................. 
Keom uku ............................ 
Kiuau Strrrt (r'antlri..  ................ 
tliiiterl Stntes.\[xc.uetic,Btation.: ...... 
Emn hIill ............................. 
tluiterl States Experiment Stntiou . . . .  

Feel. 
50 

10u 
210 
52 1 

3,730 
-1, no0 
2,iw 

10 
SO 
511 
60 
350 

~ 

Nean 
I U 8 9 .  

~ 

0 

XI. 1 
75. Y 
S?. 6 
75." 
6'4. 5 
6% 2 
Y2. 0 
80. I 
74. 5 
80. 5 
is. 4 
is. i 

~ 

hlean 
ruin. 

~ 

0 

65. 7 
61;. 1 
63. :: 
65.4 
58. 5 
52. 2 
56.9 
73.0 
6!1. 4 
66. 4 
65. 6 
$7. 4 

~ _ _ _ _ _ _ _  

Reported from other stations: Iiohala, Hawaii, heaviest April 
raiiifall in twenty-years, 16.49 inches falling; the normal April 
raiufnll for this station is 4 . N  inches; earthquake at  7:40 a. m., 
4th;  trade-wiud days 2 5 ,  balance of month northerly. Hilo, 
earthquake 7:35 a. m. 4th and 10:55 p. in. 30th. Pepeekeo, 
earthquake 4th a t  7 3 5  a. m. and heavy shock a t  10:15 p. m. 
29th; heavy surf 6th to 13th and lGth to 29th, inclusive; winds 
mostly east-northeast, average force 3.1; average cloudiness 
S . 2 .  Waiinea, st,rong northeast winds prevailed with gale on 
20th ana 21st. 

Nl nx-l'he March summary gave the heariest monthly rain- 
fall as 19.97 inches a t  Mounamili, Oaliu; a delaged report from 
Hanttlri, Kanai. gives a fall of 31.90 inches, which was the 
lieaviest for IIarch. 


